Hypertension remains a major cause of cardiovascular morbidity in Belgium. Information on the prevalence of hypertension in the working population is desirable. A worksite study of hypertension prevalence was carried out in Belgium where 3472 individuals were screened for 1 week. The result was that high blood pressure (у140/90 mm Hg) was identified in approximately onethird of the men and one-quarter of the women even though the majority of subjects had no recorded history of hypertension. Associations were identified between
Introduction
Workplace-based surveys have proved a rich source of epidemiologic data on various aspects of cardiovascular risk. [1] [2] [3] [4] The opportunities provided by occupational medicine for the regular follow-up and monitoring of individuals and, hence, for improving the continuity of care between primary practice and the daily lives of patients have been described as underexploited. [5] [6] [7] The health threat of hypertension has been amply documented, as have the benefits of effective control of blood pressure. The detection and treatment of hypertension has been the subject of several expert reports. 8, 9 There are indications that the identification and management of patients with hypertension has improved in Belgium in recent years. 10 Hypertension-related events, nevertheless, continue to represent one of the major sources of expenditure on cardiovascular illnesses.
Employers in Belgium are legally obliged to offer occupational health care to his/her employees, either by creating an occupational health depart-ment or by affiliating with a larger, independent 'occupational health care service provider'. The main task of occupational physicians is to promote and preserve the health of employees in relation with their workplace, according to prescribed standards. This national network of occupational health physicians provides a ready-made framework in which to undertake an investigation of hypertension.
The present survey was undertaken to investigate the prevalence of high blood pressure in the Belgian adult working population by recruiting a large cohort of work (by inference 'healthy') people. The survey had the additional objective of increasing awareness of the importance of regular blood pressure screening.
Methods
Occupational physicians were invited to participate in the survey via a nationwide campaign in both the medical and lay press. A direct mailing to 14 000 companies was undertaken with the assistance of the Belgian Federation of Enterprises. A similar initiative, undertaken through the Belgian Association of Occupational Health Physicians, was used to contact 1100 occupational health physicians. A further 10 000 general practitioners, cardiologists and specialists in internal medicine were informed about the survey by mail, but were not invited to participate.
Those occupational physicians who agreed to participate received a resources pack that contained a letter explaining the purpose and conduct of the campaign, 50 leaflets for distrubtion to employees and 50 triplicate clinical record forms (CRFs).
One copy of the CRF was retained by the occupational health physician, one (anonymised) copy was returned to the 'Attention Hypertension' coordinating centre for analysis and one was given to the employee to pass on to his or her physician for information. The CRFs were used to gather information about a range of cardiovascular risk factors, including smoking habit, alcohol consumption, cholesterol levels and diabetes status. Information was obtained either from the records of the participating physician or was provided by each individual in the course of their consultation with the physician. Cholesterol levels were designated 'normal' or 'high' at the discretion of individual physicians.
During a 1-week period (22-26 March 1999), employees were encouraged to visit their occupational physician for blood pressure measurement. No employee presenting during this period was excluded. Each individual was seen once only: no follow-up was undertaken. Measurement of blood pressure was performed according to accepted principles (ie, three measurements, based on Korotkoff phase I and V sounds, at 1-min intervals, with the first measurement taken after 5 min of rest with the individual in a sitting position and with his or her arm supported horizontally at the level of the heart). Physicians were directed to measure blood pressure to within 2 mm Hg. If possible, subjects should not have smoked, consumed caffeinated drinks or undertaken strenuous physical activity in the 30 min before the measurements. The use of a mercury sphygmomanometer was recommended but not compulsory. Cuff sizes of 13-15 cm × 30-35 cm were to be used if the arm diameter did not exceed 33 cm. For larger arms a 16-20 cm × 36-42 cm cuff was recommended. Blood pressure (BP) status was described according to the following classification.
• 
Results
Some 400 occupational health physicians agreed to participate in the survey. During the week of the survey these physicians examined 3472 individuals. Two-thirds of the employees examined were from the Dutch-speaking northern part of Belgium, a proportion in line with the general population profile of Belgium.
Demographic data of the participants are summarised in Table 1 and blood pressure findings are illustrated in Figure 1 . Three-quarters of the women examined and 68.1% of the men were normotensive according to the criteria applied. Blood pressure of 140/90 mm Hg and above was recorded in 31.9% of men and 23.3% of women. Most of these hypertensive individuals (22.8% of men and 13.2% of women) were unidentified prior to the survey. Four to 5% of individuals of both sexes had treated but uncontrolled hypertension ( Figure 2 ). Detected and treated hypertensives comprised 8-9% of the surveyed population ( Figure 2 ). More than half the patients with treated hypertension were uncontrolled at the time of this survey. Systolic and diastolic blood pressure increased with increasing age in both sexes (P Ͻ 0.05 for trend). The proportion of individuals with hypertension that was either treated but uncontrolled or undetected increased with age (P Ͻ 0.05 for trend) (Figure 3 ). In 8% of the subjects (6.1% men and 1.9% women) isolated systolic hypertension (defined as systolic blood pressure Ͼ140 mm Hg and diastolic blood pressure Ͻ90 mm Hg) was found. The mean age (41.4 ± 10.9 years) of the subjects with isolated systolic hypertension was significantly older in comparison with the other group.
The mean systolic blood pressure in the subjects from the French-speaking part (127.9 ± 15.9 mm Hg) was significantly (P Ͻ 0.0005) higher than the mean systolic blood pressure of the Dutch-speaking part Classification into 'normal' and 'high' cholesterol was at the discretion of individual physicians. Mean cholesterol in the 'high' category was 6.68 ± 1.2 mmol/l (men) and 6.78 ± 1.0 mmol/l (women). Means for 'normal' cholesterol were 5.01 ± 0.72 mmol/l (men) and 5.02 ± 0.57 mmol/l (women).
(125.9 ± 15.5 mm Hg), while there was no difference for the diastolic blood pressure (79.1 ± 10.8 mm Hg for the French-speaking and 79.4 ± 10.5 mm Hg for the Dutch-speaking part). Mean body mass index (BMI) in both men and women was lowest among normotensive individuals (25.28 ± 3.57 kg/m 2 in men; 24.01 ± 4.17 kg/m 2 in women) and in both sexes mean BMI was significantly higher in Groups 3, 4 and 5 than in Group 1 (P Ͻ 0.05). Men in Group 4 had a higher mean BMI (ෂ30 kg/m 2 ) than those in the other Groups (P Ͻ 0.05).
Data on alcohol consumption were obtained for 71% of the men and 44.6% of the women in the survey. Nearly half the male respondents (48.8% (n = 1087) and 40% (n = 493) of the women reported taking eight or fewer alcoholic drinks per week. Almost 11% of the men in the survey (n = 236) reported taking more than 15 alcoholic drinks per week, compared with only 1.6% of the women (n = 20). An association was observed in men between increased systolic blood pressure and higher alcohol consumption (у22 drinks/week) and between increased diastolic blood pressure and the consumption of 15 or more drinks a week, compared with an alcohol consumption of fewer than eight drinks per week. No matching trends were seen among women, very few of whom reported moderate or heavy weekly alcohol consumption.
A total of 50 people (35 men) were recorded as being diabetic. Among men, individuals with diabetes were concentrated in Group 4 (treated but uncontrolled hypertensives, n = 10) and Group 5 (undetected hypertensives, n = 7). Tests of association were, however, not significant.
Most of the people surveyed did not know their cholesterol levels (men 59.6%, women 56.5%). Physician-reported cholesterol data were obtained for 405 men and 136 women (Table 1) . Owing to the fact that assignment to 'normal' or 'high' cholesterol status was at the discretion of invididual physicians there was a noticeable overlap between these groups, with some individuals' cholesterol being described as normal whereas in others similar levels of cholesterol were described as 'high'. People with hypertension (whether controlled, uncontrolled or undetected) were more likely to be classified as having 'high' cholesterol than were normotensive individuals, but statistical tests of this association were not conducted.
Discussion
The findings of this nationwide survey in Belgium provide a further demonstration of the feasibility and value of worksite initiatives as sources of epidemiologic data and of important opportunities for public health and preventive medicine. In light of recent data from the Seven Countries studies documenting that men in the populations of northern Europe have the highest recorded absolute risk of coronary heart disease at any level of blood pressure (systolic or diastolic), 11 this survey is also a timely reminder of the need for continuing vigilance in the detection of management of hypertension at an early stage, together with efficient preventive programmes.
The present survey applied the latest World Health Organization (WHO) definition of hypertension (у140/90 mm Hg), 9 which is more rigorous than the definition used in two earlier surveys, the Belgian Inter-University Research on Nutrition and Health project (BIRNH; 1980 -1984 and the WHO MONICA (MONItoring trends and determinants in CArdiovascular disease) programme of 1985-1992, in both of which hypertension was defined as blood pressure у160/95 mm Hg. 11 This difference in definition is likely to be a major factor contributing to the discordance between some of the findings of the present study and these earlier studies. It should be borne in mind that, in contrast to formal epidemiologic studies based on age-and sex-adjusted population samples, the current cohort was acquired on a 'first-come, first-served' basis from the working population and is therefore unrepresentative of the population as a whole-for instance in the 2:1 sex ratio and in the exclusion of the elderly. Chance, situational (ie, 'white-coat') hypertension, and the arbitrary nature of the sample may thus have contributed to the high proportion of persons with undetected high blood pressure. Any extrapolation from this survey to the population in general should therefore be undertaken with great circumspection.
The large proportion of individuals classified as having undetected high blood pressure (ie, Group 5) is nevertheless striking. Reference to Figure 2 reveals how these individuals dominate the grouping of non-normotensive individuals. One possible explanation for the high level of undetected high blood pressure revealed in this survey is that physicians in Belgium have yet to amend their definition of hypertension to conform with the new WHO guidelines.
An alternative explanation is that some individuals did not in fact have high blood pressure but were misclassified on the basis of non-repeated measurements. Blood pressure measurement is difficult to standardise and comparisons between different studies carried out according to different protocols at different points in time have to be interpreted with some caution.
The finding that the proportion of persons with undetected high blood pressure increased with age, and that hypertensive people aged over 64 years were more likely than younger persons to be classified as treated but uncontrolled hypertensives (Figure 3) , might be attributable to a preparedness among physicians to tolerate higher levels of blood pressure as 'normal' among older patients, or an inclination not to pursue blood pressure investigations in this segment of the population. 12 A greater involvement of occupational physicians in monitoring blood pressure in older workers could help to rectify this situation. 4, 6 More than half of all treated individuals had uncontrolled blood pressure at the time of this survey. Such a low rate of blood pressure control is apparently not exceptional, 13 but disappointing nevertheless. De Henauw and colleagues may be justified in claiming that the past 20 years have seen considerable progress in the detection treatment and control of blood pressure in Belgium. 10 De Henauw et al 10 studied the changes during the past decades in the prevalence and patterns of detection, treatment and control of arterial hypertension in the general Belgian population aged 25 to 64 years. They compared the data from two cross-sectional cardiovascular disease risk factor surveys during the first and second halves of the 1980s (the Belgian InterUniversity Research on Nutrition and Health study of 1980-1984 and the WHO Multinational Monitoring of Trends and Determinants in Cardiovascular Diseases study of 1985-1992). For both sexes, overall age-standardised prevalences of hypertension (subjects with systolic blood pressure у160 mm Hg or diastolic blood pressure у95 mm Hg or currently being administered antihypertensive drug treatment) were found to be significantly higher in the former than they were in the latter study. A significant decline in population mean systolic blood pressure values was observed for both sexes on going from the former data to the latter (falls of 6.0 and 7.3 mm Hg for men and women respectively). However these former surveys are difficult to compare with our data due to the different blood pressure values for the definition of arterial hypertension but the findings of the present survey suggest there are no grounds for complacency. High rates of patients dissatisfaction with many antihypertensives may have contributed to this state of affairs, 14 but a detailed examination of this possibility was beyond the scope of the present survey. It must also be considered that although a high proportion of these people did not meet the specified criterion for control of hypertension, some may have been regarded by their primary care physicians as having well-controlled hypertension.
There are a limited number of studies where the cut-off points for hypertension has been based on у140/90 mm Hg and/or under treatment. In a nationwide population-based survey in Canada, about 26% of the hypertensive population were undetected; among aware hypertensives approximately 22% were untreated and among treated hypertensives 72% had their hypertension controlled. In NHANES III, these values were respectively 31, 23 and 45%.
The survey data reveal an unsatisfactory and somewhat discouraging state of knowledge about cholesterol. Some 60% of those surveyed did not know their cholesterol levels when it was questioned. Even if a generous allowance is made for the possible contribution of forgetfulness to this finding, the clear impression is that a large proportion of these individuals had not recently undergone cholesterol testing. Equally of concern is the marked overlap between cholesterol levels regarded by physicians as 'normal' and those regarded as 'high'. These data would seem to indicate confusion in the minds of some doctors as to what represents a satisfactory level of cholesterol. Further investigation of this finding is desirable in order to establish the Journal of Human Hypertension factor that influenced physicians' classification of cholesterol levels.
It should be noticed that 34% of the male and 28% of the female employees are current smokers, which still seems an important issue to work on in order to reduce it. Smoking is associated more with atherosclerosis per se than with hypertension. Moreover alcohol consumption is even more important 67% in men and 44% in women. Chronic alcohol consumption can lead to blood pressure increase.
In conclusion, the findings of this survey among nearly 3500 working adults in Belgium suggest that a high proportion of people of working age have unrecognised high blood pressure. This finding illustrates the need for continued vigour in alerting primary care physicians to the fact that high blood pressure remains a substantial health hazard throughout life. The survey also illustrates, in an informal manner, how occupational medicine may contribute to improved management of hypertension by identifying persons who may benefit from a more extensive clinical work-up and investigation. This is, in fact, just one instance of the considerable potential for occupational health physicians to play a substantive role in the management of hypertension.
